Background: There are many benefits to a well-designed prescription process and delivery service at the time of discharge from the hospital. However, the discharge prescription delivery service in our hospital has historically been infrequently utilized. Objective: To assess the number of patients with prescriptions in hand prior to discharge, the number of prescriptions filled, the duration of time to get discharge prescriptions to the floor, and the motivation patients had for declining the service. Methods: This single-center, quality improvement project was initiated as a pilot program from March through December 2015, utilizing a certified pharmacy technician (CPhT) on a 56-bed cardiovascular floor from Monday through Friday, 9:00 am to 5:30 pm. All patients discharged during the pilot time period were included in the analysis. The CPhT was responsible for collecting, inputting, processing, delivering, and charging for discharge prescriptions. Results: The number of patients utilizing the service increased from an average of 68 to 132 per month, pre-and postintervention, respectively. Total prescriptions increased from 296 preintervention to 456 postintervention per month. Prescription delivery time to the patient was decreased by 28 minutes. Conclusions: The utilization of a decentralized CPhT in a 56-bed cardiology unit at a large community hospital increased both the number of patients and total number of prescriptions filled prior to discharge. Future studies are warranted to evaluate medication interventions at discharge and readmission rates in patients who have prescriptions in hand prior to discharge versus those that do not.
Background
Intermountain Medical Center is a large tertiary referral hospital. When the hospital was opened in October 2007, the outpatient community pharmacy was given the responsibility for filling prescriptions for patients being discharged from the hospital if requested. The outpatient pharmacy's location is several buildings away from the inpatient rooms, which decreased the speed of delivery. The outpatient pharmacy's services were infrequently used due to long wait times of more than 2 hours. Timely receipt of discharge prescriptions by the outpatient pharmacy has been the biggest obstacle for establishing a reasonable turnaround time from the moment orders are written to the time the medications are delivered to the bedside. However, there are many difficulties in asking providers to do this, and the strategy has been infrequently utilized.
There are many benefits of an efficient and well-designed medication processing and delivery program around the time of hospital discharge. Drug availability, dosing, and insurance issues can be identified and resolved prior to the patient leaving the hospital. A successful discharge prescription program allows pharmacy personnel to develop 1 Intermountain Medical Center, Murray, UT, USA intrapersonal relationships with prescribers, nurses, and social workers. The pharmacy benefits from an increase in prescription volume and revenue. Additionally, this program promotes a transition of care pharmacy practice model that may offer significant benefits to the patient in terms of convenience, the use of cost-effective medications, and an increase in the number of patients discharged with medications in hand.
The introduction of a meds-to-beds program has been gaining momentum in this rapidly advancing area of hospital practice. 1, 2 Other institutions have successfully initiated a prescription bedside concierge program with encouraging results. 3, 4 In one institution, outpatient technicians were used on patient floors to facilitate the timing and delivery of prescriptions to the bedside, where nurses performed discharge medication teaching. Here, it was hypothesized that decentralizing a historically outpatient certified pharmacy technician (CPhT) to the hospital floor could overcome the majority of operational inefficiencies that led to underutilization of their discharge prescription service. 3 In another institution, efforts to decrease 30-and 60-day hospital readmissions in targeted pediatric asthma patients have been successful secondary to the use of a "meds-in-hand project." 4 The American Pharmacists Association-American Society of Health-System Pharmacists (ASHP-APhA) Care Transitions Best Practices Report recently released describes 8 health care systems that use a meds-to-bed program as part of a medication therapy in care transitions (MMCT) program. 5 While supplying patients medications at the time of discharge has not been shown to independently result in reducing 30-day readmission rates in the general population, this service has consistently been included in almost every successful MMCT program that has done so. 5 Strategies to decrease hospital readmissions to meet Centers for Medicare & Medicaid Services quality improvement measures have been proven to be complicated and costly. 6 Pharmacist-specific activities have not surprisingly been focused on medication use by providing delivery of medications at the time of discharge and follow-up in 3 to 7 days to assess compliance and adverse events. 7 Evidence of decreased readmissions utilizing only this approach is increasing and appears to be effective in certain patient populations, particularly the elderly. 8 Some health care systems have instituted resourceful programs to accomplish medication bedside delivery and discharge reconciliation utilizing existing means with positive results. 9, 10 What is evident is that each approach is individualized, creative, and may extend beyond each institution's existing resources and involve partnerships with community pharmacy operations. 11 The objective of our program was to increase the number of patients leaving the hospital with prescriptions in hand and to assess the effectiveness of utilizing a decentralized outpatient CPhT in an innovative manner to facilitate processing and delivering discharge prescriptions to the bedside.
Methods
In order to decrease prescription delivery times and increase the number of patients utilizing the pharmacy bedside delivery service, a pilot program was created to assess how decentralizing a highly trained CPhT would affect these measures. The outpatient pharmacy historical wait time and utilization data were measured against wait times and utilization after implementation of the pilot program. The decentralized CPhT collected the following measures in a data processing worksheet: time from discharge orders available to prescription(s) filled, time from prescription(s) filled to bedside delivery, number of patients utilizing bedside delivery on discharge, total number of prescriptions per delivery, number of total patients discharged, and the primary reason for not using the bedside delivery service.
The pilot program was initiated from March 2015 to December 2015 in a 56-bed cardiology unit. The decentralized CPhT was available Monday through Friday from approximately 9:00 am to 5:30 pm. A prescription processing workstation was created on the cardiology floor adjacent to the decentralized clinical pharmacist area to expedite prescription processing. An experienced CPhT employed by the outpatient pharmacy was stationed in this work area. This model allows for the outpatient pharmacy to obtain the discharge medication orders as soon as possible after being written. Table 1 outlines the entire process in detail from obtaining discharge prescriptions to the delivery of prescriptions to patients. Briefly, once discharge prescriptions were written the decentralized CPhT would be notified and the technician would then ask the patient if they would like to fill their prescriptions using the bedside delivery service. The CPhT would have the decentralized clinical pharmacist review the orders, and after this was complete the CPhT would input the orders into the outpatient pharmacy prescription processing system. Once the prescriptions were verified, checked, and delivered to the decentralized CPhT, the technician would take the prescriptions to the patient's bedside and retrieve payment. Also at this time counseling would be offered. In addition to prescription processing and delivery, the decentralized CPhT assisted with obtaining financial assistance for patients in need through coupon cards, manufacturer prescription assistance programs, and the outpatient pharmacy financial aid programs. The decentralized clinical pharmacists were involved with performing an initial review of prescription orders such as checking for completeness, duplications, omissions, appropriateness, and cost-effectiveness of therapy as well as with counseling on the medications.
The specific outcomes measured to assess the effectiveness of the program included the number and percentage of patients utilizing the discharge bedside delivery service, the number of prescriptions filled per month, patients' motivation for declining the service, and the time it took to get prescriptions filled and to the floor. The objective of our program was to assess the effectiveness of utilizing a decentralized CPhT to facilitate processing and delivering discharge prescriptions to the bedside. This pilot program was determined to be a quality improvement project and therefore exempt from institutional review board approval.
Results
Preintervention, 68 patients received 296 prescriptions on discharge per month on average. At the end of the pilot, the average number of patients utilizing the discharge prescription service increased to 132 patients per month. There was also an increase from 296 prescriptions filled to 456 prescriptions filled per month. A month-by-month account of number of prescriptions filled and patients utilizing the service can be seen in Table 2 .
The increase in prescriptions filled coincided with a decrease in time for prescriptions to be filled and delivered to patients. Figure 1 shows the time to process and deliver the prescriptions to the floor and eventually to be received by the patient before discharge. The time it took for prescriptions to be received by the outpatient pharmacy and delivered to patients decreased by 28 minutes, from 128 minutes preintervention to 100 minutes postintervention during the pilot period. In addition, the average time it took for prescriptions to arrive on the floor after being input into the outpatient computer system by the CPhT was 54 minutes. Once the medications were delivered to the floor they would be immediately available to deliver to the patient. There was an average delay of 46 minutes between the arrival of medications on the floor to delivery to the patient, which was usually due to patient availability, payment availability, need for medication counseling, or availability of the CPhT at the time of medication delivery from the outpatient pharmacy.
During the pilot period, the proportion of patients filling their medications using the bedside delivery service increased. For all discharged patients preintervention 23.6% (patients utilizing service divided by patients discharged) had their prescriptions filled using the bedside delivery service. Postintervention 50.9% (patients utilizing service per month divided by patients discharged per month) had their prescriptions filled using the bedside delivery service. When considering only patients discharged with a prescription(s), 60.8% (patients utilizing service per month divided by patients discharged per month) had their prescriptions filled using the bedside delivery service postintervention.
The most common reasons that patients declined the service during the pilot were the following: the patient had no discharge prescriptions (33%) and the patient wanted to use his or her usual pharmacy (29%; Figure 2 ). Only 8% of patients did not fill their medications using the bedside delivery service due to the estimated time it would take to fill and deliver the prescriptions.
Discussion
Having a trained CPhT located on an acute care floor to help facilitate collecting, inputting, processing payment, and delivery of discharge prescriptions increased the number of patients with prescriptions in hand prior to discharge by 190% and decreased the time to get the prescriptions to the patient's bedside. Although delivering medications to the beside prior to discharge is now no longer considered a novel service, there have been very little presented experience with using a decentralized CPhT to assist with bedside discharge medication delivery. One notable example Table 1 . Discharge Prescription Process.
Step Process
1
The health unit coordinator notifies the decentralized CPhT, utilizing a hospital instant messaging service, when discharge orders that include new prescriptions are written. 2
The CPhT visits the patient in the room and informs him or her of the prescription bedside delivery service and asks if he or she would like to use it. 3 The CPhT has the floor pharmacist check prescriptions for accuracy and appropriateness. 4 The CPhT processes the patient's prescriptions from their work station on the floor checking with the patient for insurance coverage, allergies, payment options and states a probable time of prescription delivery. 5 If problems arise regarding any of these issues, the CPhT communicates directly with the patient or caregiver. The CPhT is also involved in obtaining prior authorizations and determining availability of product if required. 6
Prescriptions entered by the CPhT on the floor are filled and verified (checked) by the outpatient pharmacist in the outpatient pharmacy. 7
When prescriptions are ready the CPhT is notified and prescriptions are sent to the CPhT on the floor via a secured pneumatic tube, or hand-delivered to the CPhT or locked drawer on the floor by a pharmacy employee. 8 The CPhT then delivers the medications to the patient's bedside, collecting payment using a handheld credit card processing device, or accepted cash or check. 9
Depending on availability, the decentralized pharmacist can accompany the CPhT when delivering the medications to the patient to provide medication counseling.
Abbreviation: CPhT, certified pharmacy technician. utilizing a decentralized model was at Marymount and South Pointe hospitals, which are Cleveland Clinic hospitals. 3 Additionally, a non-peer-reviewed report from Cardinal Health serving the HackensackUMC system reports considerable success utilizing a decentralized CPhT. 10 Other than these examples, other institutions have trialed various models to increase the amount of patients leaving the hospital with prescriptions in hand with varied results. 4, 6, 7, 12 By positioning an outpatient CPhT on an inpatient unit, Intermountain Medical Center discharge medication services efficiently mitigated the complex aspects of prescription processing that cause inefficiencies. Common issues such as prior authorizations, last-minute dosing adjustments, and reconciliation interventions are addressed with prescribers before the prescriptions reach the patient. Additionally, this model offers significant advantages to other decentralized processes in that no other program previously published has shown a decrease in prescription discharge time while subsequently increasing prescription volume utilizing existing outpatient resources. 3, [9] [10] [11] [12] Institutions with higher turnover of patients may find this model useful because of the ability to increase the capture of medications on discharge while decreasing the length of time the patient is waiting for medications.
The pilot program's increase to over 50% of patients leaving the hospital with their new discharge medications in hand may be able to address several non-revenue-related outcomes, including patient convenience, decreased patient costs by utilization of patient assistance programs and coupons, and decrease prescription transcribing errors. Additionally, this program supported a transition of care pharmacy practice model outlined in the ASHP-APhA Care Transitions Best Practices report that offers benefits to the patient by the utilization of discharge medication reconciliation and an increase in the number of patients leaving the hospital with medications in hand. 5 Finally, the positive outcomes of pilot program led to the funding of 4 additional decentralized CPhTs to cover the discharge prescription needs of numerous other units throughout the hospital.
The limitations of this program include the small scale where the pilot was performed. With only a 56-bed unit analyzed it is hard to determine if spreading of the program hospital-wide would create similar results. There is a possibility of diminishing returns in efficiency as the prescription volume increases. Another limitation is the applicability to all large institutions. Intermountain Medical Center has a robust decentralized clinical pharmacy presence. Incorporating a program where a decentralized pharmacist is relied upon to counsel patients on discharge may not be feasible at all institutions and may be a barrier to implementation. Finally, the program was unable to determine if increasing the number of patients who had prescriptions filled and delivered to bedside was able to reduce 30-day readmissions or 30-day mortality. The answer to these questions may help further define the overall benefit of a meds-to-bed program.
Future areas of study that are needed include investigating the number of prescription errors that decentralized clinical pharmacists identify, determining prescription delivery volumes and delivery time of an expanded medication discharge bedside delivery service hospital-wide, and assessing the impact of 30-day readmission rates between patients utilizing a prescription delivery service prior to discharge compared to filling prescriptions after discharge.
Conclusions
The utilization of a decentralized CPhT in a 56-bed cardiology unit at a large community hospital dramatically increased the total number of discharge prescriptions filled per month from 296 to 456 prescriptions. The doubling of prescriptions filled coincided with the decrease in time to delivery of prescriptions from 128 minutes to 100 minutes. In summary, the transition of an entirely centralized medsto-bed program to a partially decentralized model utilizing a highly trained CPhT resulted in an increase in prescriptions filled and a decrease in time to delivery.
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